Synthesis of so-called germline transcripts by this transcription and subsequent splicing from an I exon to its downstream C H exons is required to precede CSR (Gu
To understand the molecular mechanism of CSR, we have developed an in vitro assay system using artificial DNA constructs and murine lymphoma cells (CH12F3-2), more than 80% of which switch from IgM ϩ almost exclusively to IgA ϩ in one week after stimulation with CD40L, IL-4, and TGF␤ (Nakamura et al., 1996) . DNA constructs introduced into CH12F3-2 cells contain S and S␣ regions that are constitutively transcribed by separate promoters. CSR takes place in the transgene as well as the endogenous Ig locus only when the transfected CH12F3-2 cells are stimulated with CD40L, IL-4, and TGF␤ (Kinoshita et al., 1998) . Since the transgene We have also examined the expression of germline extracted from AID ϩ/Ϫ and AID Ϫ/Ϫ chimeras and V H 186.2-C (or C␥1) cDNA segments were amplified by RT-PCR to transcripts directed by the I promoter of each isotype, which is required to precede CSR upon B cell stimuladetermine their nucleotide sequences. AID ϩ/Ϫ -derived V H 186.2 sequences of the and ␥1 chains carried comtion. AID Ϫ/Ϫ spleen cells expressed germline transcripts of all the isotypes in response to LPS with and without parable levels of mutation in the total and framework regions (Table 1) . However, CDR of the AID ϩ/Ϫ ␥1 chain concytokines in a similar manner to AID ϩ/ϩ and AID ϩ/Ϫ spleen cells ( Figure 6B ). The germline transcripts were tained a 60% higher frequency of mutations than that of the AID ϩ/Ϫ chain. R/S ratios were higher in CDR than of expected sizes for appropriately spliced forms, and their amounts were similar among all AID genotypes as framework region of both and ␥1 chains of AID duce antigen specific IgM in response to the T-depen-AID deficiency causes the complete absence of class dent antigens (Figures 3 and 7) . These phenotypes are switching in mice before or after immunization with in a contrast to those of X-linked hyper-IgM syndrome T-dependent antigens (Figures 3 and 7) . In addition, patients, in which the CD40L mutation causes the loss AID Ϫ/Ϫ spleen B cells stimulated in vitro with LPS and of germinal center formation and Ig production in recytokines can not undergo CSR (Figure 6) . 
